For problem 3.24 part (a) :

First, use the sametrick we uwd for acceleration. That is,
X = v— —@— @ 06 = @—GZQ
dx dx dé

and integrate the equation from 6, to 0 to get
6° = 2(cos@ - cosh,)

or, taking the square root (only + matters) and rearranging
do
dt =

(2(c039 - coseo))ll2

Now integrate this from O to 6, to get 1/4-th of the period

&

J(:( (cos@ - c0sf ))1/2
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and to get this into the form shown, you need to make the rather non-obvious substitutions
v a2 60 2 alnn?
a =sin 5 , cos@=1-2a°sin“ @

from which you can show that
cos6 - cosh, = 2a* cos’ ¢

sinf = 2a sinqa(l—azsinzqa)ll2

and d¢ in terms of dO isfoundfrom the second d these. Making this substitution, you get the
integral shown. Thisintegral isone type of “Elli ptic Integral.”



